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and scoring, the response to x rays or gamma rays is nonlinear and shows
a classical linear-quadratic dose-response relationship up to about 600 rads
(Pr73). At higher doses, the response levels off and later drops. This is
attributed to cell killing.

After a single exposure, the rate tends to remain unchanged for about
3-6 months, followed by a modest (20-30%) decrease in value (Le70, A185).
The decrease may not always be detected because there may also be
a general increase in the spontaneous frequency of aberrations in older
animals (Mu74, Pa83).

Several studies have examined the influence of dose rate, and the
results have been consistent in demonstrating that there is a steady decline
in the basic induction rate per rad as the dose rate decreases from about
100 rad/minute down to about 0.1 rad/minute. The induction rate declines
by a factor of 10, down to about 1.5 x 10~5/rad. An absolute minimum
rate would probably be about 1 x 10~5/rad (Se76, Br79a). At low dose
rates, the response is linear over wide dose ranges (greater than 1,000 rad),
and it is this linear regression on dose that steadily declines as the dose
rate declines. In other words, there does not appear to be a single linear
term in a series of linear-quadratic equations.

Several studies with fission neutrons have also provided generally
consistent results (Gr84). The response peaks at about 100 rad and then
drops sharply when single doses are used. Up to 100 rad, the response
may be either linear or nonlinear with a negative dose-squared term. The
RBE value for linear terms at low doses is about 5. When neutron doses
are protracted or are given in repeated small fractions, the response is
either equal to or greater than the response to low single doses (Gr83).
The augmentation of response is probably no greater than about 25% at
low doses. At doses above 100 rad, there is no decline in response, so
the augmentation factor ranges from about 2 at 100 rad to 5 or more at
150 rad. The RBE value for protracted exposures, neutrons versus gamma
rays, varies with dose rate in low-LET radiation exposures, but approaches
50 at the lowest dose rates (Gr86a).

Studies with alpha-emitters have not given consistent results. Never-
theless, the response is no greater than that seen with fission neutrons and
it may be less (Se76, Gr83). High-energy neutrons are also less effective
than fission neutrons.

Dose fractionation has been used extensively to study cell stage sensi-
tivity, cell synchronization and repair, and the interaction of mutagenic and
lethal actions (see, for example, Cattanach and colleagues Ca74, Ca76).
For the purposes of this report, the findings can be reduced to a few
general observations. For split doses with intervals of less than 1 day,
variable responses are seen that are usually subadditive. Intervals of 18 to
36 hours yield responses that are generally additive for the two doses. It